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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: Immunex Corporation 
Anderson, Dirk M. 
Galibert, Laurent 

(ii) TITLE OF INVENTION: METHOD OF INHIBITING OSTEOCLAST ACTIVITY 

(iii) NUMBER OF SEQUENCES: 6 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Immunex Corporation, Law Department 

(B) STREET: 51 University Street 

(C) CITY: Seattle 

(D) STATE: WA 

(E) COUNTRY: USA 

(F) ZIP : 98101 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #2.0 

(vi) CURRENT APPLICATION DATA: 

(A) INT'L APPLICATION NUMBER: --to be assigned-- 

(B) FILING DATE: 13 May 1999 

(C) CLASSIFICATION: 

(viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME: Henry, Janis C. 

(B) REGISTRATION NUMBER: 34,347 

(C) REFERENCE/ DOCKET NUMBER: 2874-WO 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (206)587-0430 

(B) TELEFAX: (206)233-0644 



(2) INFORMATION FOR SEQ ID NO:l: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3136 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: HOMO SAPIENS 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: BONE-MARROW DERIVED DENDRITIC CELLS 
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(B) CLONE: FULL LENGTH RANK 



(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 39.. 1886 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 
CCGCTGAGGC CGCGGCCCCC GCCAGCCTGT CCCGCGCC ATG GCC CCG CGC GCC 



1 5 



CGG CGG CGC CGC CCG CTG TTC GCG CTG CTG CTG CTC TGC GCG CTG CTC 
Arg Arg Arg Arg Pro Leu Phe Ala Leu Leu Leu Leu Cys Ala Leu Leu 

10 lb 



ss s ss ss s? si ss sts s si sss sss si s se as 

25 30 



AAG CAT TAT GAG CAT CTG GGA CGG TGC TGT AAC AAA TGT GAA CCA GGA 
£ys Sis Zr Olu Ss Leu Gly Arg Cys Cys Asn Lys Cys Glu Pro Gly 

40 45 

SS SS 2S S S SS SS S S S S 2S S SS SI SS 

55 60 65 



-in 

%} 40 

O 



SS SI SS SS SS S£ ss ss SI SSS SS IS IT iT SSI SS 

70 7* . 80 

CTG CAT AAA GTT TGT GAT ACA GGC AAG GCC CTG GTG GCC GTG 
£u Leu Ss i£ Sal Cys Asp Thr Gly Lys Ala Leu Val Ala VI 

90 yb 

GTC GCC GGC AAC AGC ACG ACC CCC CGG CGC TGC GCG TGC ACG GCT GGG 
Val Ala Gly Asn Ser Thr Thr Pro Arg Arg Cys Ala Cys Thr Ala c±y 
105 110 

ss SS SJ SSS SS SSS ss ss ss ss sss ss sss ?ss ss ss 

S SSS S£ SS ss ss SS SS SSS SS SS SS SS SS SSS JS 

140 145 



GTG TGC AAA GCT TGC CTT GGA GGG TAG TTC TCT GAT GCG TTT TGC TGC 

val Cys Lys Pro Cys Leu Ala Gly Tyr Pne ber ^ 
150 • 155 



s ss ss ss ^ sss ss ?ss ss si ss ss si ss ss s 

170 17b 

GTA GAA CAT CAT GGG ACA GAG AAA TCC GAT GCG GTT TGC AGT TCT TCT 
Val Glu His His Gly Thr Glu Lys Ser Asp Ala Val Cys Ser Ser Ser 
185 190 

ss sss si £ si sss sss si ss sss si sir ss ss sss ss 



53 



101 



149 



197 



245 



293 



341 



389 



437 



485 



533 



581 



629 



677 



200 
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TTA ATA ATT CTG CTT CTC TTC GCG TCT GTG GCC CTG GTG GCT GCC ATC 7 25 

Leu lie lie Leu Leu Leu Phe Ala Ser Val Ala Leu Val Ala Ala lie 
215 220 225 

ATC TTT GGC GTT TGC TAT AGG AAA AAA GGG AAA GCA CTC ACA GCT AAT 77 3 

He Phe Gly Val Cys Tyr Arg Lys Lys Gly Lys Ala Leu Thr Ala Asn 
230 235 240 245 

TTG TGG CAC TGG ATC AAT GAG GCT TGT GGC CGC CTA AGT GGA GAT AAG 821 
Leu Trp His Trp He Asn Glu Ala Cys Gly Arg Leu Ser Gly Asp Lys 
250 255 260 

GAG TCC TCA GGT GAC AGT TGT GTC AGT ACA CAC ACG GCA AAC TTT GGT 869 
Glu Ser Ser Gly Asp Ser Cys Val Ser Thr His Thr Ala Asn Phe Gly 
265 270 275 

CAG CAG GGA GCA TGT GAA GGT GTC TTA CTG CTG ACT CTG GAG GAG AAG 917 
Gin Gin Gly Ala Cys Glu Gly Val Leu Leu Leu Thr Leu Glu Glu Lys 
280 285 290 

ACA TTT CCA GAA GAT ATG TGC TAC CCA GAT CAA GGT GGT GTC TGT CAG 965 
Thr Phe Pro Glu Asp Met Cys Tyr Pro Asp Gin Gly Gly Val Cys Gin 
295 300 305 

GGC ACG TGT GTA GGA GGT GGT CCC TAC GCA CAA GGC GAA GAT GCC AGG 1013 
Gly Thr Cys Val Gly Gly Gly Pro Tyr Ala Gin Gly Glu Asp Ala Arg 
310 315 320 325 

ATG CTC TCA TTG GTC AGC AAG ACC GAG ATA GAG GAA GAC AGC TTC AGA 1061 
Met Leu Ser Leu Val Ser Lys Thr Glu He Glu Glu Asp Ser Phe Arg 
330 335 340 

CAG ATG CCC ACA GAA GAT GAA TAC ATG GAC AGG CCC TCC CAG CCC ACA 1109 
Gin Met Pro Thr Glu Asp Glu Tyr Met Asp Arg Pro Ser Gin Pro Thr 
345 350 355 

GAC CAG TTA CTG TTC CTC ACT GAG CCT GGA AGC AAA TCC ACA CCT CCT 1157 
Asp Gin Leu Leu Phe Leu Thr Glu Pro Gly Ser Lys Ser Thr Pro Pro 
360 365 370 

TTC TCT GAA CCC CTG GAG GTG GGG GAG AAT GAC AGT TTA AGC CAG TGC 12 05 

Phe Ser Glu Pro Leu Glu Val Gly Glu Asn Asp Ser Leu Ser Gin Cys 
375 380 385 

TTC ACG GGG ACA CAG AGC ACA GTG GGT TCA GAA AGC TGC AAC TGC ACT 1253 
Phe Thr Gly Thr Gin Ser Thr Val Gly Ser Glu Ser Cys Asn Cys Thr 
390 395 400 405 

GAG CCC CTG TGC AGG ACT GAT TGG ACT CCC ATG TCC TCT GAA AAC TAC 13 01 

Glu Pro Leu Cys Arg Thr Asp Trp Thr Pro Met Ser Ser Glu Asn Tyr 
410 415 420 

TTG CAA AAA GAG GTG GAC AGT GGC CAT TGC CCG CAC TGG GCA GCC AGC 1349 
Leu Gin Lys Glu Val Asp Ser Gly His Cys Pro His Trp Ala Ala Ser 
425 430 435 

CCC AGC CCC AAC TGG GCA GAT GTC TGC ACA GGC TGC CGG AAC CCT CCT 13 97 

Pro Ser Pro Asn Trp Ala Asp Val Cys Thr Gly Cys Arg Asn Pro Pro 
440 445 450 

GGG GAG GAC TGT GAA CCC CTC GTG GGT TCC CCA AAA CGT GGA CCC TTG 1445 
Gly Glu Asp Cys Glu Pro Leu Val Gly Ser Pro Lys Arg Gly Pro Leu 
455 460 ^ 465 
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_„ nrr rTT CCC CCT GAA GAA GAA GCC AGC 
CCC CAG TGC GCC TAT GGC ATG GGC CTT CCC C ^ ^ 

Pro Gin Cys Ala Tyr Gly Met Gly Leu Fro ^ 
470 475 

™ r**r. n*r CCC GAG GAT GGG GCT GAT GGG AGG CTC 

S S S! S5 C . S SS SS So SiS L ? °» $> - 

c« »c ™ « HI »» «* °» s T r SS S S S SS SS 

Pro Ser Ser Ala Arg Ala Gly Ala Gly Ser Gly & ^ 
505 510 

35 S S EE 5 £ 1 S S K E £ E S E 

S | S SS SS SS S i£ E XS S5 E - - - 52 

T« Z « CAG ACC TCG CAG GAG GGC GCG GCG GCG JCT GCG GAG CCC 

Tyr Val Ser Gin Thr Ser Gin Glu Gly Ala ^ ^ 
550 555 

ATG SCO C=C CCO GTG CAG GAG « »C CTC CCC CGC CCA GAC TCC TTC 
Met Gly Arg Pro Val Gin Glu Glu Thr Leu ax a ^ 

570 s/b 
GCG GGG AAC GGC CCG CGC TTC CCG GAC CCG TGC GGC GGC CCC GAG GGG 
Ala Gly Asn Gly Pro Arg Phe Pro Asp Pro Cys Gly y ^ 

585 5yu 
CTC CCC GAG CCG GAG AAG GCC TCG AGC CCC CTC CAG GAG CAA GGC GCG 
Leu Arg Glu Pro Glu Lys Ala Ser Arg Pro vai ^ 



600 605 



GCC AAG GCT TGAGCGCCCC CCATGGCTGG GAGCCCGAAG CTCGG AGC C A 



Ala Lys Ala 
615 



GGGCTCGCGA GGGCAGCACC GCAGCCTCTG CCCCAGCCCC GGCCACCCAG GGATCGATCG 
GTACAGTCGA GGAAGACCAC CCGGCATTCT CTGCCCACTT TGCCTTCCAG GAAATGGGCT 
TTTCAGGAAG TGAATTGATG AGGACTGTCC CCATGCCCAC GGATGCTCAG CAGCCCGCCG 
CACTGGGGCA GATGTCTCCC CTGCCACTCC TCAAACTCGC AGCAGTAATT TGTGGCACTA 
TGACAGCTAT TTTTATGACT ATCCTGTTCT GTGGGGGGGG GGTCTATGTT TT<:CCCCCAT 
ATTTGTATTC CTTTTCATAA CTTTTCTTGA TATCTTTCCT CCCTCTTTTT TAATGTAAAG 
GTTTTCTCAA AAATTCTC CT AAAGGTGAGG GTCTCTTTCT TTTCTCTTTT CCTTTTTTTT 
TTCTTTTTTT GGCAACCTGG CTCTGGCCCA GGCTAGAGTG CAGTGGTGCG ATT ATAGCC C 
GGTGCAGCCT CTAACTCCTG GGCTCAAGCA ATCCAAGTGA TCCTCCCACC TCAACCTTCG 
GAGTAGCTGG GATCACAGCT GCAGGCCACG CCCAGCTTCC TCCCCCCGAC TCCCCCCCCC 
CAGAGACACG GTCCCACCAT GTTACCCAGC CTGGTCTCAA ACTCCCCAGC TAAAGCAGTC 
CTCCAGCCTC GGCCTCCCAA AGTACTGGGA TTACAGGCGT GAGCCCCCAC GCTGGCCTGC 



1493 
1541 
1589 
1637 

1685 

1733 

1781 

1829 

1877 

1926 

1986 

2046 

2106 

2166 

2226 

2286 

2346 

2406 

2466 

2526 

2586 

2646 
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TTT AC GT ATT 


TTCTTTTGTG 


CCCCTGCTCA 


CAGTGTTTTA 


GAGATGGCTT 


TCCCAGTGTG 


2706 


TGTTCATTGT 


AAACACTTTT 


GGGAAAGGGC 


TAAACATGTG 


AGGCCTGGAG 


ATAGTTGCTA 


2766 


AGTTGCTAGG 


AACATGTGGT 


GGG AC TTTC A 


T ATTC TG AAA 


AAIVjI lL lAI 




Z O Z D 


TTCTAAAAGA 


AAGAAAAAAG 


GAAACCCGAT 


TT ATTTCTC C 


TGAATCTTTT 


TAAGTTTGTG 


2886 


TCGTTCCTTA 


AGCAGAACTA 


AGCTCAGTAT 


GTGACCTTAC 


CCGCTAGGTG 


GTTAATTTAT 


2946 


CCATGCTGGC 


AGAGGCACTC 


AGGTACTTGG 


TAAGCAAATT 


TCTAAAACTC 


CAAGTTGCTG 


3006 


CAGCTTGGCA 


TTCTTCTTAT 


TCTAGAGGTC 


TCTCTGGAAA 


AGATGGAGAA 


AATGAACAGG 


3066 


ACATGGGGCT 


CCTGGAAAGA 


AAGGGCCCGG 


GAAGTTCAAG 


GAAGAATAAA 


GTTGAAATTT 


3126 


TAAAAAAAAA 












3136 



(2) INFORMATION FOR SEQ ID NO : 2 : 

<i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 616 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: protein 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Ala Pro Arg Ala Arg 
1 5 

Leu Cys Ala Leu Leu Ala 
20 

Pro Cys Thr Ser Glu Lys 
35 

Lys Cys Glu Pro Gly Lys 
50 

Asp Ser Val Cys Leu Pro 
65 70 

Asn Glu Glu Asp Lys Cys 
85 

Ala Leu Val Ala Val Val 
100 

Ala Cys Thr Ala Gly Tyr 
115 

Arg Asn Thr Glu Cys Ala 
130 

Leu Asn Lys Asp Thr Val 
145 150 

Asp Ala Phe Ser Ser Thr 
165 



Arg Arg 

Arg Leu 

His Tyr 
40 

Tyr Met 
55 

Cys Gly 

Leu Leu 

Ala Gly 

His Trp 
120 

Pro Gly 
135 

Cys Lys 
Asp Lys 



Arg Pro 
10 

Gin Val 
25 

Glu His 



Ser Ser 



Pro Asp 



His Lys 
90 

Asn Ser 
105 

Ser Gin 



Leu Gly 



Pro Cys 



Cys Arg 
170 



Leu Phe 

Ala Leu 

Leu Gly 

Lys Cys 
60 

Glu Tyr 
75 

Val Cys 

Thr Thr 

Asp Cys 

Ala Gin 
140 

Leu Ala 
155 

Pro Trp 



Ala Leu 

Gin He 
30 

Arg Cys 
45 

Thr Thr 

Leu Asp 

Asp Thr 

Pro Arg 
110 

Glu Cys 
125 

His Pro 
Gly Tyr 
Thr Asn 



Leu Leu 
15 

Ala Pro 

Cys Asn 

Thr Ser 

Ser Trp 
80 

Gly Lys 
95 

Arg Cys 

Cys Arg 

Leu Gin 

Phe Ser 
160 

Cys Thr 
175 
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Phe Leu Gly Lys Arg Val Glu His His Gly Thr Glu Lys Ser Asp Ala 
180 185 190 

Val Cys Ser Ser Ser Leu Pro Ala Arg Lys Pro Pro Asn Glu Pro His 
195 200 205 

Val Tyr Leu Pro Gly Leu lie He Leu Leu Leu Phe Ala Ser Val Ala 
210 215 220 

Leu Val Ala Ala He He Phe Gly Val Cys Tyr Arg Lys Lys Gly Lys 
225 230 235 240 

Ala Leu Thr Ala Asn Leu Trp His Trp He Asn Glu Ala Cys Gly Arg 
245 250 255 

Leu Ser Gly Asp Lys Glu Ser Ser Gly Asp Ser Cys Val Ser Thr His 
260 265 270 

Thr Ala Asn Phe Gly Gin Gin Gly Ala Cys Glu Gly Val Leu Leu Leu 
275 280 285 

Thr Leu Glu Glu Lys Thr Phe Pro Glu Asp Met Cys Tyr Pro Asp Gin 
290 295 300 

Gly Gly Val Cys Gin Gly Thr Cys Val Gly Gly Gly Pro Tyr Ala Gin 
305 310 315 320 

Gly Glu Asp Ala Arg Met Leu Ser Leu Val Ser Lys Thr Glu He Glu 
325 330 335 

Glu Asp Ser Phe Arg Gin Met Pro Thr Glu Asp Glu Tyr Met Asp Arg 
340 345 350 

Pro Ser Gin Pro Thr Asp Gin Leu Leu Phe Leu Thr Glu Pro Gly Ser 
355 360 365 

Lys Ser Thr Pro Pro Phe Ser Glu Pro Leu Glu Val Gly Glu Asn Asp 
370 375 380 

Ser Leu Ser Gin Cys Phe Thr Gly Thr Gin Ser Thr Val Gly Ser Glu 
385 390 395 400 

Ser Cys Asn Cys Thr Glu Pro Leu Cys Arg Thr Asp Trp Thr Pro Met 
405 410 415 

Ser Ser Glu Asn Tyr Leu Gin Lys Glu Val Asp Ser Gly His Cys Pro 
420 42 5 430 

His Trp Ala Ala Ser Pro Ser Pro Asn Trp Ala Asp Val Cys Thr Gly 
435 440 445 

Cys Arg Asn Pro Pro Gly Glu Asp Cys Glu Pro Leu Val Gly Ser Pro 
450 455 460 

Lys Arg Gly Pro Leu Pro Gin Cys Ala Tyr Gly Met Gly Leu Pro Pro 
465 470 475 480 

Glu Glu Glu Ala Ser Arg Thr Glu Ala Arg Asp Gin Pro Glu Asp Gly 
485 490 495 

Ala Asp Gly Arg Leu Pro Ser Ser Ala Arg Ala Gly Ala Gly Ser Gly 
500 505 510 
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» riv Cln Ser Pro Ala Ser Gly Asn Val Thr Gly Asn 

Ser Ser Pro Gly Gly Gin ber n 

515 b ^ u 
ser Asn Ser Thr Phe lie Ser Ser Gly Gin Va! Met Asn Phe Lys Gly 

ASP 111 He Val Val Tyr Val Ser Gin Thr Ser Gin Glu Gly Ma Ala 

545 550 

, r, Mot- rw Ara Pro Val Gin Glu Glu Thr Leu Ala 
Ala Ala Ala Glu Pro Met Gly Arg Fro 
565 

Arg Ar 9 Asp Ser Phe Ala Gly Asn Gly Pro Arc. Phe Pro Asp Pro Cys 

580 bBD 
Gly Gly Pro Glu Gly Leu Ar g Glu Pro Glu Lys Ala Ser Ar 9 Pro Val 
595 600 

Gin Glu Gin Gly Gly Ala Lys Ala 

615 



610 



(2) INFORMATION FOR SEQ ID NO : 3 : 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 232 amino acids 
(B> TYPE: amino acid 

(C) STRAND EDNESS : not relevant 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: IgGl Fc mutein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 
Glu Pro Arg Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala 

jo Glu Ala Glu Gly Ala Pro Ser Val Phe Leu Phe Pro Pro Lys Pro 

20 ZD 
Lys Asp Thr Leu Met He Ser Arg Thr Pro Glu Val Thr Cys Val Val 

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val 

50 55 

ASP Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Ar 9 Glu Glu Gin 

65 70 

i. ^ *™ v*l Val Ser Val Leu Thr Val Leu His Gin 
Tyr Asn Ser Thr Tyr Arg Val Val ber vax 95 

8 5 

ASP Trp Leu Asn Gly Lys Asp Tyr Lys Cys Lys Val Ser Asn Lys Ala 

100 lo:> 
L eu Pro Ala Pro Met Gin Lys Thr He Ser Lys Ala Ly. Gly Gin Pro 
115 120 
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Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr 

130 135 
Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Arg 
145 150 

His lie Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr 



165 



Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr 



180 



Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe 



195 



Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys 



210 



215 



Ser Leu Ser Leu Ser Pro Gly Lys 
225 230 



(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1878 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
<D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Murine 

fviil IMMEDIATE SOURCE: . . 

(vn ) IMML tiBRARy; Mur±ne petal Liver Epj.thel3.um 

(B) CLONE: muRANK 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 1..1875 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

ATT GCC CCG CGC GCC CGG CGG CGC CGC CAG CTG CCC GCG CCG CTG CTG 
Ala Pro S £a Arg Arg Arg Arg Gin Leu Pro Ala Pro Leu Leu 
1 5 10 

s ss ss ss s ss ss ss q ss zs s ss sz ss s 

20 25 
CCT CCA TGC ACC CAG GAG AGG CAT TAT GAG CAT CTC GGA CGG TGT TGC 144 
Pro Pro" S5 5£ Sn Glu Arg His Tyr Glu His Leu Gly Arg Cys Cys 



48 



96 



35 
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AGC AGA TGC GAA CCA GGA AAG TAC CTG TCC TCT AAG TGC ACT CCT ACC 192 

Ser Arg Cys Glu Pro Gly Lys Tyr Leu Ser Ser Lys Cys Thr Pro Thr 
50 55 60 

TCC GAC AGT GTG TGT CTG CCC TGT GGC CCC GAT GAG TAC TTG GAC ACC 240 

Ser Asp Ser Val Cys Leu Pro Cys Gly Pro Asp Glu Tyr Leu Asp Thr 
65 70 75 80 



TGG AAT GAA GAA GAT AAA TGC TTG CTG CAT AAA GTC TGT GAT GCA GGC 
Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys Val Cys Asp Ala Gly 

90 95 



288 



AAG GCC CTG GTG GCG GTG GAT CCT GGC AAC CAC ACG GCC CCG CGT CGC 33 6 
Lys Ala Leu Val Ala Val Asp Pro Gly Asn His Thr Ala Pro Arg Arg 
100 105 HO 

TGT GCT TGC ACG GCT GGC TAC CAC TGG AAC TCA GAC TGC GAG TGC TGC 384 
Cys Ala Cys Thr Ala Gly Tyr His Trp Asn Ser Asp Cys Glu Cys Cys 
115 120 I 25 

CGC AGG AAC ACG GAG TGT GCA CCT GGC TTC GGA GCT CAG CAT CCC TTG 432 
Arg Arg Asn Thr Glu Cys Ala Pro Gly Phe Gly Ala Gin His Pro Leu 
130 135 140 

CAG CTC AAC AAG GAT ACG GTG TGC AC A CCC TGC CTC CTG GGC TTC TTC 480 
Gin Leu Asn Lys Asp Thr Val Cys Thr Pro Cys Leu Leu Gly Phe Phe 
145 150 155 160 

TCA GAT GTC TTT TCG TCC AC A GAC AAA TGC AAA CCT TGG ACC AAC TGC 528 
Ser Asp Val Phe Ser Ser Thr Asp Lys Cys Lys Pro Trp Thr Asn Cys 
165 170 175 

ACC CTC CTT GGA AAG CTA GAA GCA CAC CAG GGG ACA ACG GAA TCA GAT 576 
Thr Leu Leu Gly Lys Leu Glu Ala His Gin Gly Thr Thr Glu Ser Asp 
180 185 190 

GTG GTC TGC AGC TCT TCC ATG ACA CTG AGG AGA CCA CCC AAG GAG GCC 624 
Val Val Cys Ser Ser Ser Met Thr Leu Arg Arg Pro Pro Lys Glu Ala 
195 200, 205 

CAG GCT TAC CTG CCC AGT CTC ATC GTT CTG CTC CTC TTC ATC TCT GTG 672 
Gin Ala Tyr Leu Pro Ser Leu lie Val Leu Leu Leu Phe lie Ser Val 
210 215 220 

GTA GTA GTG GCT GCC ATC ATC TTC GGC GTT TAC TAC AGG AAG GGA GGG 720 
Val Val Val Ala Ala He He Phe Gly Val Tyr Tyr Arg Lys Gly Gly 
225 230 235 240 

AAA GCG CTG ACA GCT AAT TTG TGG AAT TGG GTC AAT GAT GCT TGC AGT 7 68 
Lys Ala Leu Thr Ala Asn Leu Trp Asn Trp Val Asn Asp Ala Cys Ser 
245 250 255 

AGT CTA AGT GGA AAT AAG GAG TCC TCA GGG GAC CGT TGT GCT GGT TCC 816 
Ser Leu Ser Gly Asn Lys Glu Ser Ser Gly Asp Arg Cys Ala Gly Ser 
260 265 270 

CAC TCG GCA ACC TCC AGT CAG CAA GAA GTG TGT GAA GGT ATC TTA CTA 864 
His Ser Ala Thr Ser Ser Gin Gin Glu Val Cys Glu Gly He Leu Leu 
275 280 285 

ATG ACT CGG GAG GAG AAG ATG GTT CCA GAA GAC GGT GCT GGA GTC TGT 912 
Met Thr Arg Glu Glu Lys Met Val Pro Glu Asp Gly Ala Gly Val Cys 
290 295 300 
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CGG CCT GTG TGT GCG GCA GGT GGG CCC TGG GCA GAA GTC AGA GAT TCT 960 
Gly Pro vll Cyl III Ala Gly Gly Pro Trp Ala Glu Val Arg Asp Ser 
305 310 

AGG ACG TTC ACA CTG GTC AGC GAG GTT GAG ACG CAA GGA GAC CTC TCG 1008 
irg Thr Til Thi Leu Val Ser Glu Val Glu Thr Gin Gly Asp Leu Ser 
325 330 - 1 - 33 

AGG AAG ATT CCC ACA GAG GAT GAG TAC ACG GAC CGG CCC TCG CAG CCT 1056 
irg iys He Pro Thr Glu Asp Glu Tyr Thr Asp Arg Pro Ser Gin Pro 
340 345 

TCG ACT GGT TCA CTG CTC CTA ATC CAG CAG GGA AGC AAA TCT ATA CCC 1104 
Ser Thr Sy Ser" Leu Leu Leu He Gin Gin Gly Ser Lys Ser He Pro 
355 3 ^0 365 

PPA TTC CAG GAG CCC CTG GAA GTG GGG GAG AAC GAC AGT TTA AGC CAG 1152 
fro III SS SS Pro Leu Glu Val Gly Glu Asn Asp Ser Leu Ser Gin 
370 3 75 380 

TGT TTC ACC GGG ACT GAA AGC ACG GTG GAT TCT GAG GGC TGT GAC TTC 1200 
Cyl III Tnr Sy Thr Glu Ser Thr Val Asp Ser Glu Gly Cys Asp Phe 
385 3 90 395 

ACT GAG CCT CCG AGC AGA ACT GAC TCT ATG CCC GTG TCC CCT GAA AAG 1248 
Thr SS Pro Pro Ser Arg Thr Asp Ser Met Pro Val Ser Pro Glu Lys 
405 410 

CAC CTG ACA AAA GAA ATA GAA GGT GAC AGT TGC CTC CCC TGG GTG GTC 1296 
Ss Leu Thr Lys Glu He Glu Gly Asp Ser Cys Leu Pro Trp Val Val 
420 425 

AGC TCC AAC TCA ACA GAT GGC TAC ACA GGC AGT GGG AAC ACT CCT GGG 1344 
sir sir A^n Ser Thr Asp Gly Tyr Thr Gly Ser Gly Asn Thr Pro Gly 
435 440 

GAG GAC CAT GAA CCC TTT CCA GGG TCC CTG AAA TGT GGA CCA TTG CCC 1392 
XS As P Ss ctu Pro Phe Pro Gly Ser Leu Lys Cys Gly Pro Leu Pro 
450 4 55 460 

CAP TCT GCC TAC AGC ATG GGC TTT CCC AGT GAA GCA GCA GCC AGC ATG 1440 
Sn lys Ala Tyr sir Met Gly Phe Pro Ser Glu Ala Ala Ala Ser Met 
465 470 475 

GCA GAG GCG GGA GTA CGG CCC CAG GAC AGG GCT GAT GAG AGG GGA GCC 1488 
Ala Glu Ala Gly Val Arg Pro Gin Asp Arg Ala Asp Glu Arg Gly Ala 
485 490 

TCA GGG TCC GGG AGC TCC CCC AGT GAC CAG CCA CCT GCC TCT GGG AAC 153 6 
sir gS Ser gS Ser Pro Ser Asp Gin Pro Pro Ala Ser Gly Asn 

500 505 51U 

CTG ACT GGA AAC AGT AAC TCC ACG TTC ATC TCT AGC GGG CAG GTG ATG 1584 
vll Thr 2S £1 ilr Asn Ser Thr Phe He Ser Ser Gly Gin Val Met 

515 520 bzD 

AAC TTC AAG GGT GAC ATC ATC GTG GTG TAT GTC AGC CAG ACC TCG CAG 1632 
A^n III £ys Gly Asp He He Val Val Tyr Val Ser Gin Thr Ser Gin 
530 535 540 

GAG GGC CCG GGT TCC GCA GAG CCC GAG TCG GAG CCC GTG GGC CGC CCT 1680 
Stu G £ Pro Sy Ser Ala Glu Pro Glu Ser Glu Pro Val Gly Arg Pro 
545 550 555 b6U 
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GTG CAG GAG GAG ACG CTG GCA CAC AGA GAC TCC TTT GCG 
Val Gin Glu Glu Thr Leu Ala His Arg Asp Ser Phe Ala 
565 570 

CCG CGC TTC CCC GAC GTC TGT GCC ACC GGG GCT GGG CTG 
Pro Arg Phe Pro Asp Val Cys Ala Thr Gly Ala Gly Leu 
580 585 

GGG GCA CCC CGG CAG AAG GAC GGG ACA TCG CGG CCG GTG 
Gly Ala Pro Arg Gin Lys Asp Gly Thr Ser Arg Pro Val 
595 600 605 

GGT GGG GCG CAG ACT TCA CTC CAT ACC CAG GGG TCC GGA 
Gly Gly Ala Gin Thr Ser Leu His Thr Gin Gly Ser Gly 
610 615 620 

GAA TGA 

Glu 

625 



GGC ACC GCG 17 28 
Gly Thr Ala 
575 

CAG GAG CAG 1776 

Gin Glu Gin 

590 

CAG GAG CAG 1824 
Gin Glu Gin 



CAA TGT GCA 1872 
Gin Cys Ala 



1878 



(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 625 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: protein 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Met Ala Pro Arg Ala Arg Arg Arg Arg Gin Leu Pro 
15 10 

Ala Leu Cys Val Leu Leu Val Pro Leu Gin Val Thr 
20 25 

Pro Pro Cys Thr Gin Glu Arg His Tyr Glu His Leu 
35 40 



Ala Pro Leu Leu 
15 

Leu Gin Val Thr 
30 

Gly Arg Cys Cys 
45 



Ser Arg Cys Glu Pro Gly Lys Tyr Leu Ser Ser Lys Cys ( Thr Pro Thr 
50 55 60 



Ser Asp Ser Val Cys Leu Pro Cys Gly Pro Asp Glu 
65 70 75 

Trp Asn Glu Glu Asp Lys Cys Leu Leu His Lys Val 
85 90 

Lys Ala Leu Val Ala Val Asp Pro Gly Asn His Thr 
100 105 

Cys Ala Cys Thr Ala Gly Tyr His Trp Asn Ser Asp 
115 120 

Arg Arg Asn Thr Glu Cys Ala Pro Gly Phe Gly Ala 
130 135 140 

Gin Leu Asn Lys Asp Thr Val Cys Thr Pro Cys Leu 
145 150 155 

Ser Asp Val Phe Ser Ser Thr Asp Lys Cys Lys Pro 
165 170 



Tyr Leu Asp Thr 
80 

Cys Asp Ala Gly 
95 

Ala Pro Arg Arg 
110 

Cys Glu Cys Cys 
125 

Gin His Pro Leu 



Leu Gly Phe Phe 
160 

Trp Thr Asn Cys 
175 
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Thr Leu Leu Gly Lys Leu Glu Ala His Gin Gly Thr Thr Glu Ser Asp 
180 185 190 

Val Val Cys Ser Ser Ser Met Thr Leu Arg Arg Pro Pro Lys Glu Ala 
195 200 205 

Gin Ala Tyr Leu Pro Ser Leu lie Val Leu Leu Leu Phe lie Ser Val 
210 215 220 

Val Val Val Ala Ala lie He Phe Gly Val Tyr Tyr Arg Lys Gly Gly 
225 230 235 240 

Lys Ala Leu Thr Ala Asn Leu Trp Asn Trp Val Asn Asp Ala Cys Ser 
245 250 255 

Ser Leu Ser Gly Asn Lys Glu Ser Ser Gly Asp Arg Cys Ala Gly Ser 
260 265 270 

His Ser Ala Thr Ser Ser Gin Gin Glu Val Cys Glu Gly He Leu Leu 
275 280 285 

Met Thr Arg Glu Glu Lys Met Val Pro Glu Asp Gly Ala Gly Val Cys 
290 295 300 

Gly Pro Val Cys Ala Ala Gly Gly Pro Trp Ala Glu Val Arg Asp Ser 
305 310 315 320 

Arg Thr Phe Thr Leu Val Ser Glu Val Glu Thr Gin Gly Asp Leu Ser 
325 330 335 

Arg Lys lie Pro Thr Glu Asp Glu Tyr Thr Asp Arg Pro Ser Gin Pro 
340 345 350 

Ser Thr Gly Ser Leu Leu Leu He Gin Gin Gly Ser Lys Ser He Pro 
355 360 365 

Pro Phe Gin Glu Pro Leu Glu Val Gly Glu Asn Asp Ser Leu Ser Gin 
370 375 380 

Cys Phe Thr Gly Thr Glu Ser Thr Val Asp Ser Glu Gly Cys Asp Phe 
385 390 395 400 

Thr Glu Pro Pro Ser Arg Thr Asp Ser Met Pro Val Ser Pro Glu Lys 
405 410 415 

His Leu Thr Lys Glu He Glu Gly Asp Ser Cys Leu Pro Trp Val Val 
420 425 430 

Ser Ser Asn Ser Thr Asp Gly Tyr Thr Gly Ser Gly Asn Thr Pro Gly 
435 440 445 

Glu Asp His Glu Pro Phe Pro Gly Ser Leu Lys Cys Gly Pro Leu Pro 
450 455 460 

Gin Cys Ala Tyr Ser Met Gly Phe Pro Ser Glu Ala Ala Ala Ser Met 
465 470 475 480 

Ala Glu Ala Gly Val Arg Pro Gin Asp Arg Ala Asp Glu Arg Gly Ala 
485 490 495 

Ser Gly Ser Gly Ser Ser Pro Ser Asp Gin Pro Pro Ala Ser Gly Asn 
500 505 510 
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Val Thr Gly Asn 
515 

Asn Phe Lys Gly 
530 

Glu Gly Pro Gly 
545 

Val Gin Glu Glu 



Pro Arg Phe Pro 
580 



Gly Ala Pro Arg 
595 

Gly Gly Ala Gin 
610 

Glu 
625 



Ser Asn Ser Thr 
520 



Asp lie lie Val 
535 

Ser Ala Glu Pro 
550 

Thr Leu Ala His 
565 

Asp Val Cys Ala 



Gin Lys Asp Gly 
600 



Thr Ser Leu His 
615 



Phe lie Ser Ser 



Val Tyr Val Ser 
540 

Glu Ser Glu Pro 
555 

Arg Asp Ser Phe 
570 

Thr Gly Ala Gly 
585 

Thr Ser Arg Pro 



Thr Gin Gly Ser 
620 



Gly Gin Val Met 
525 

Gin Thr Ser Gin 



Val Gly Arg Pro 
560 

Ala Gly Thr Ala 
575 

Leu Gin Glu Gin 
590 

Val Gin Glu Gin 
605 

Gly Gin Cys Ala 



(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 3 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Arg Met Lys Gin lie Glu Asp Lys He Glu Glu He Leu Ser Lys He 
15 10 15 

Tyr His He Glu Asn Glu He Ala Arg He Lys Lys Leu He Gly Glu 
20 25 30 

Arg 
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